The cytoplasmic domain of syndecan-1 is required for cytoskeleton association but not detergent insolubility. Identification of essential cytoplasmic domain residues.
Syndecan-1 is a member of a gene family of multifunctional transmembrane heparan sulfate proteoglycans that bind a variety of extracellular ligands and possess highly conserved non-catalytic cytoplasmic domains. It has been shown that antibody-mediated clustering of syndecan-1 causes the proteoglycan to become associated with microfilaments and insoluble in non-ionic detergent. A series of truncation and point mutations of the syndecan-1 core protein was constructed to identify specific structural features that were required for these characteristics. The transmembrane domain but not the cytoplasmic domain was required for cell surface expression of syndecan-1. Deletion of the COOH-terminal 11 amino acids of the cytoplasmic domain had no effect, while deletion of an additional 12 amino acids abolished microfilament association. Mutation of a conserved tyrosine residue within the latter region also abolished microfilament association. In contrast, mutation of 2 tyrosine residues outside this region had no effect. Deletion of the entire cytoplasmic domain (except for a short stop-transfer sequence) did not affect insolubility of the proteoglycan in detergent. Analysis of a form of syndecan-1 that lacked glycosaminoglycan acceptor sites revealed that covalently attached glycosaminoglycans were not required for cell surface expression, microfilament association, or detergent insolubility. These results demonstrate that microfilament association is a function of a subregion within the cytoplasmic domain and suggest that insolubility in detergent is a function of the transmembrane domain.